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(54) FLAT PLATE TYPE SOLID ELECTROLYTE FUEL CELL 

(57)Abstract: 

PURPOSE: To obtain a small size and a prolonged life by improving 
durability by equalizing temperature distribution in a single cell and by 
providing fuel reforming and gas preheating functions in a cell stack 
structure. 

CONSTITUTION: A gas supply port and a gas exhaust port use 
openings on the upper part of an assembly alternately forming 
interconnectors 6 or 5, 7 and a frame-equipped single cell 4 in which an 
oxygen electrode 2 and a fuel electrode 3 are formed by sandwiching 
flange-shaped electrolyte 1 . A fuel gas supply pipe 8 having a fuel 
reforming catalyst layer 15 on its inner wall part and an oxygen gas 
supply pipe 9 are inserted from the upper part of the assembly into the 
single cell 4 respectively. And, an exhaust gas is burned at its upper 
part to fomi a heating chamber for the gas supply pipes 8, 9. And, an 
opening part 16 is provided on the cell bottom part of each gas supply 
pipe 8, 9 to form structure in such a way that a gas channel may be 
turned at the cell bottom. This equalizes the temperature distribution of 
the entire single cell 4. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]It is the solid electrolyte fuel cell which is a longitudinal posture and attached a 
fuel electrode, an electrolyte, a plate-like single cell that consists of oxygen poles, and a 
plate-like interconnector which electrically connects between such single cells to the state 
of ranking with right and left, Shape of said electrolyte and said interconnector has the 
spittle shape to which an end of the pars basilaris ossis occipitalis and flank is thick. The 
upper surface has an opening of gas supply and discharge, and a wall section which they 
comprise along with alternation is stored by outer container filled with non-conducting 
hyperviscous melt, A plate like solid electrolyte fuel cell having included a gas supply line 
furthermore, having inserted this gas supply line in an inside of a cell from an opening of 
this gas supply and discharge, and forming in an electrode surface an opening in which gas 
supply is possible from a cell bottom part of this gas supply line. 

[Claim 2]burning emission gas in the opening upper part of said gas supply and discharge 
- this opening - warming to a gas supply hne - the plate hke sohd electrolyte fuel cell 
according to claim 1 considering it as a room. 

[Claim 3]The plate like solid electrolyte fuel cell according to claim 2, wherein a gas supply 
line to said fuel electrode has a combustion gas reforming layer in the wall part. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention relates to the cell stack structure of a plate -like 
solid electrolyte fuel cell, especially relates to the plate-like solid electrolyte fuel cell of the 
gas supply line intension cellular structure, gas sealing structure, and small size and 
quantity generation efficiency with an exhaust gas combustion chamber. 
[0002] 

[Description of the Prior ArtlSince management of an electrolysis solution is unnecessary 
since an electrolyte is a solid, and also operating temperature is 1000 ** and an elevated 
temperature, the solid electrolyte fuel cell has many advantages - generation efficiency is 
high and improvement in the recovering efficiency of thermal energy can be expected. 
However, it is easy to generate the crack by the difference in the coefficient of thermal 
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expansion of not only a merit but a component, etc., and that operating temperature is 
high has the problem that it is short life. In order to solve this problem, intermediary 
potato examination is advanced to the cellular structure other than research of an 
electrode material and an electrolyte material, and cylindrical, a monotonous type, etc. are 

proposed. 

[0003]Drawin^ 8 is structural drawing of the solid electrolyte fuel cell of the conventional 
monotonous type currently explained by JP,64-41172,A as one of the conventional 
examples. . 1 and 1* consists of Zr02 (YSZ) which made Yt dissolve in a figure. For example, 
100-micrometer-thick solid electrolyte, 2, and 2» consists of La(Sr) MnOa, for example, 
150-micrometer-thick oxygen pole, 3, and 3' is a fuel electrode of the porosity which 
consists of a nickel-Zr02 cermet, and the power generation part (voltage generation 
section) comprises these. A wave type interconnector for a wave type interconnector for 6a 
and 6a' to form an oxygen gas passage, 6b, and 6b' to form a fuel gas passage, 6c, and 6c' 
are the plate like interconnectors of the compactness for separating ring main thoroughly. 
The power generation parts 1, 2, and 3, 1', 2', and 3' are electrically connected in series by 
the wave type interconnector 6a, 6a*, 6b, 6b' and the interconnector 6c, and 6c'. Although 
only two power generation parts are not indicated by drawing 8 . many power generation 
parts are connected in series in practice, and a stack is formed. Air and fuel gas have 
intersected perpendicularly and flowed through the flow to the power generation part 
through the preheater beforehand. 
[0004] 

[Problem(s) to be Solved by the InventionjHowever, there were the following problems in 
the plate Uke solid electrolyte fuel cell by such a Prior art. 

[0005]First, since the thin film [ the thickness of a soUd electrolyte ] as a problem of a fuel 
cell body as 100 micrometers, it may be said that there is no perfect seal method to prevent 
that it being vulnerable and not bearing lamination, fuel gas, and oxygen gas leak fi-om 
between a single cell and an interconnector. Since fuel gas and oxygen gas he at right 
angles, temperature, such as a power generation part and an interconnector, does not 
become uniform, but, as a result, modification by heat distortion arises, in being excessive, 
a crack etc. go into a power generation part and an interconnector, and there is a problem 
to which a life becomes short. Since the power generation reaction of a fuel cell is an 
exoergic reaction, by the inlet part of gas, this has a low temperature and originates in 
temperature becoming high by the outlet part of gas. That is, since the channel of fiiel gas 
and air lies at right angles, the rise in heat of a corner becomes large compared with other 
corners, for example among the four corners of a power generation part electrode plate. As 
a result, since a portion with a large rise in heat and few portions occur at the same flat 
surface, even if it coincides the coefficient of thermal expansion of each construction 
material, etc., according to the part in the same flat surface, the grades of thermal 
expansion differ, and when excessive, a crack will occur in an electrode etc. For this reason, 
with structure, there was a problem of that fear of cell breakage arises during long-term 
operation in the time of an elevated temperature and the generation efficiency by a gas 
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leak becoming low conventionally [ as shown in drawings! 

[0006]On the other hand, gas preheaters other than a generating cell and the reformer of 
fuel gas became larger than a fuel ceU body, and the problem of obstructing the 
miniaturization of a fuel cell also had them. 

[0007]There is the method of using the reforming reaction for supplying fuel gas to a fuel 
electrode directly, and making hydrogen on a fuel electrode face about the problem of a 
reformer, as the internal reforming fuel cell advanced simultaneously with a power 
-generation reaction. However, since a carbon deposition reaction occurs by refining of fuel 
while there is an advantage which can realize a compact fuel cell generation system 
compared with the former, since this fuel cell has the unnecessary reformer, the life of a 
tuel electrode is shortened and the problem that a battery life falls exists 
[OOOSjthis invention is made in order to solve the above-mentioned problem, and it comes 
out. There is the purpose in designing fuel refining and a preheating function inside cell 
stack structure, and providing a small and long lasting plate like solid electrolyte fuel cell 
while It fiilly equalizes the temperature distribution of - and aims at improvement in 
endurance. 

[0009] 

[Means for Solving the Problem]In [ in order to attain the above-mentioned purpose 3 the 
1st composition of a plate like sohd electrolyte fuel cell of this invention. It is the soUd 
electrolyte fuel cell which is a longitudinal posture and attached a fuel electrode an 
electrolyte, a plate-like single cell that consists of oxygen poles, and a plate like ' 
interconnector which electrically connects between such single cells to the state of rankmg 
with right and left. Shape of said electrolyte and said interconnector has the spittle shape 
to which an end of the pars basilaris ossis occipitalis and flank is thick. The upper surface 
has an opening of gas supply and discharge, and a wall section which they comprise along 
with alternation is stored by outer container filled with non conducting hyperviscous melt 
Furthermore a gas supply line was included, this gas supply line was inserted in an inside' 
of a cell fi:om an opening of this gas supply and discharge, and an opening in which gas 
supply IS possible was formed in an electrode surface from a cell bottom part of this gas 
supply line. ^ 

[OOlOjmoreover - burning emission gas in the 1st composition of the above with the 2nd 
composition of this invention in the opening upper part of said gas supply and discharge 
similarly - this opening - warming to a gas supply fine - it is considered as a room 
[OOllJIn the 3rd composition of this invention, a gas supply line to said fuel electrode shall 
W a combustion gas reforming layer in the wall part in the 2nd composition of the above. 

[FunctionjThe plate-like sohd electrolyte fuel cell of this invention by a single ceU and an 
interconnector making the opening of the aggregate upper part located in a line by turns a 
gas supplying port and gas exhaust, and considering it as the structure where a gas 
passageway is turned up at the pars basilaris ossis occipitalis. The temperature 
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distribution of a gas supply line is made to become high toward a cell pars basilaris ossis 
occipitalis from the opening of a gas inlet, and the temperature distribution of the single 
cell is made to become high toward the opening of gas exhaust from a cell pars basilaris 
ossis occipitalis. Therefore, as compared with structure, the temperature distribution of 
the whole single cell is equalized conventionally without the clinch of a gas passageway 
inside a cell. By this, modification and crack initiation of the single cell resulting from the 
inhomogeneous temperature of a single cell are prevented. When a single cell and an 
interconnector store the aggregate single cell located in a line by turns for a wall section to 
the outer container which filled non-conducting hyperviscous melt, the upper and lower 
sides of a single cell and the stress strain of a longitudinal direction are opened or absorbed, 
and crack initiation is prevented. Even if the situation which a gas leak produces according 
to modification of a single cell arises, the gas seal of the stack wall section is carried out by 
non-conducting hyperviscous melt. 

[0013]the combustion heat generated by burning hydrogen gas and oxygen gas of emission 
gas in the opening upper part "- warming of distributed gas - making it usable to 
/incubation new warming installation of a room - needlessness or it enables it to 
reduce 

[0014]By instalhng the catalyst bed which reforms fuel gas to the wall of a fuel gas supply 
pipe, a reformer is made unnecessary and both prevention of a miniaturization and 
degradation by the carbon deposition of a fuel electrode is attained. 
[0015] 

[Example] Hereafter, the example of this invention is described in detail based on a 
drawing, 

[00 16] Drawing 1 is a gas supply line intension cell stack sectional view concerning the 1st 
example of this invention, and, as for the exploded perspective view of a stack component, 
and drawing 3 , a cell stack top view and drawing 5 of a cell stack perspective view and 
drawing 4 are [ drawing 2 ] the appearance perspective views of a fuel gas supply pipe. 
[0017]As an element which constitutes this example, an electrolyte and 2 one in each 
figure An oxygen pole, 3 a fuel electrode and 4 a single cell and 5 An interconnector (stack 
left edge part). An interconnector (stack pars intermedia) and 7 6 An interconnector (stack 
right end section), 8 " a fuel gas supply pipe and 9 - an oxygen gas feed pipe and 10 - as 
for a felt-like conductor and 14, a ceramic guide and 12 are [ a reforming catalyst layer and 
16 ] openings a side wall part glass seal part and 15 a top glass seal part and 13 an outer 
container and 11. 

[0018]In this example, it gathers by turns in the state where the plate-like single cell 4 
which consists of the electrolyte 1, the oxygen pole 2, and the fuel electrode 3, and the 
plate -like interconnector 6 are located in a hne with right and left with a longitudinal 
posture, and the both sides are inserted by the interconnector 5 and the interconnector 7. 
The electrolyte 1 has the spittle shape to which the end of the flank and pars basilaris ossis 
occipitalis is thick, and the shape of the electrolyte 1 obtained from the upper surface of the 
single cell 4 is H shape as shown in drawing 2 and drawing 3 . 
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The upper part constitutes the opened single cell with a frame. 

[0019]The material of the electrolyte 1 is the zirconia (Zr02) stable by yttria (Y2O3), and is 
a gas impermeability precise object. The porous body and the fuel electrode 3 in which the 
oxygen pole 2 consists of La(Sr) MnOa are a porous body of nickel and the cermet of Zr02. 
The interconnectors 5, 6, and 7 are gas impermeability precise objects which consist of 
LaCrOa. The aggregate of the single cell 4 and the interconnectors 5, 6, and 7, It was stored 
by the outer container 10, the side wall part glass seal part 14 filled with non-conducting 
glass melt was formed between the wall section and the outer container 10 which comprise 
the single cell 4 and the interconnectors 5, 6, and 7, and the gas leak from the contact 
interface of the single cell 4 and the interconnectors 5, 6, and 7 is prevented. Since it is not 
being fixed by a cell upper side, the stress strain by thermal expansion change of a sliding 
direction is opened wide, and the single cell 4 and the interconnectors 5, 6, and 7 are 
having heat breakage prevented. Although omitted by a diagram, it constitutes by making 
an inorganic fiber fiber fiirther placed between a stack wall section and the side wall part 
glass seal part 14 between the outer containers 10 as a spacer so that generating stress 
with the outer container 10 to thermal expansion change of a longitudinal direction can be 
absorbed further. 

[0020]In the fuel electrode 3 side, the oxygen gas feed pipe 9 is installed in the space which 
comprises the single cell 4 and the interconnectors 5, 6, and 7 at the oxygen pole 2 side 
[ fuel gas supply pipe / 8 ], respectively. 

Each gas is supplied on each electrode surface from the opening 16 of the pars basilaris 
ossis occipitalis shown for example. 

The oxygen gas feed pipe 9 has structure without the reforming catalyst layer 15 of the fiiel 
gas supply pipe 8 (drawing 5) . Each gas supply line is inserted in the inside of a cell stack 
through the ceramic guide 11 in the outer container 10 upper part, enabling free extraction 
and insertion, it has become disengageable [ the outer container 10 ] in the upper part and 
the lower part, and a gas seal in the meantime is made by the top glass seal part 12 which 
used non-conducting glass melt. 

[0021] Although the distributed gas which the distributed gas which passes each gas supply 
lines 8 and 9 was warmed toward the cell stack pars basilaris ossis occipitalis, and was 
warmed by about 1000 ** is further warmed with the calorific value by a power generation 
reaction toward the single cell 4 upper part, The calorific value is used for warming the 
distributed gas of the gas supply lines 8 and 9, and it is constituted so that equalization of 
the temperature distribution of the whole cell stack can be attained. It constitutes so that 
the fuel gas of emission gas and the gas by which the combustion heat of oxygen gas is 
supplied to the gas supply lines 8 and 9 may be warmed in the cell stack upper part. 
[0022]The fuel gas supply pipe 8 comprises heat-resistant ceramic tubes which formed the 
reforming catalyst layer 15 (drawing 5) in the wall part, such as alumina or zirconia, so 
that fuel gas, such as methane, ethane, and propane, can be reformed to hydrogen gas. The 
reforming catalyst layer 15 comprises the thing which made eight group transition metals 
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or barium oxide (BaO) of rhodium (Rh), a ruthenium (Ru), nickel (nickel), and platinum 
(Pt) which has activity in heat-resistant ceramics, such as alumina or zirconia, to the 
steam reforming reaction of fuel contain. A reforming reaction is used as supply heat which 
the reaction fever by the combustion heat and the cell power generation reaction in the cell 
stack upper part makes promote a reforming reaction for an endoergic reaction. 
[0023]Between the interconnectors 5, 6, and 7 and the single cell 4, the felt-like conductor 
13 is provided so that an electrical link may be obtained. As a material of the felt like 
conductor 13, the felt-like material of nickel excellent in the corrosion resistance over 
reduction and other suitable things are comprised at the oxygen pole 2 side by the excellent 
in heat resistance and oxidation resistance LaMnOa, Ni-group-alloy, Co base alloy and 
felt-like material of Pt, other thing [ suitable ], and fuel electrode 3 side. 
[0024]Next, the 2nd example of this invention is described. The cell stack top view is shown 
for the exploded perspective view of the stack component of this invention constituted from 
fluting interconnector 5*, 6', 7', and the single cell 4 by drawing 6 in drawing 7 . This 
example has the same composition as said example except performing electrical junction 
between the single cells 4 using fluting interconnector 5' (stack left edge part), 6' (stack 
pars intermedia), and 7* (stack right end section), without using the felt-like conductor 13. 
[0025]In this example, the plate-like single cell 4 and plate-Uke fluting interconnector 6' 
are arranged in by turns by longitude, Fluting interconnector 5' is arranged in a stack left 
edge part, fluting interconnector 7' is arranged in a stack right end section, respectively, 
and it is stored in the outer container 10 in which the side wall part glass seal part 14 was 
formed. The glass seal part 14 intervenes between a cell stack wall section and the outer 
container 10, the gas leak of fuel gas and oxygen gas is prevented, and generation 
efficiency is raised. 

[0026]In this example, the electrical link between the single cells 4 is held by the projecting 
part of fluting interconnector 5', 6', and 7'. Therefore, in this example, the felt-like 
conductor 13 becomes unnecessary, and since the process of inserting the felt-like 
conductor 13 can be skipped, assembly nature becomes easy. 

[0027]The gas supply lines 8 and 9 are inserted along the slot of fluting interconnector 5', 6', 
and 7', and oxygen gas and fuel gas are supplied to the oxygen pole 2 of the single cell 4, 
and the fuel electrode 3 from a cell stack pars basilaris ossis occipitalis, respectively. By 
that, equalization of the temperature distribution of the whole cell stack can be attained 
like said example, and modification breakage of a cell stack can be prevented. The fuel gas 
supply pipe 8 has formed the reforming catalyst layer 15 in the wall part like said example, 
and enables it to have prevented degradation accompanying refining in a fuel electrode. 
[0028]The shape of the opening 16 of the fuel gas by which refining was carried out does 
not need to be the quadrangular shape shown in drawing 5 . and arbitrary shape may be 
sufficient as it also at round shape or an ellipse form, thus, this invention is applied to 
versatility in accordance with the main point, and can take various embodiments. 
[0029] 

[Effect of the Invention]By the above explanation, according to the plate-like solid 
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electrolyte fuel cell of this invention, so that clearly. A gas supplying port and gas exhaust 
are located in the same opening, and since the temperature distribution of a cell stack can 
be equalized by the structure where a gas passageway is turned up at the cell stack pars 
basilaris ossis occipitalis, modification and breakage of a cell stack can be further 
prevented for the structure which can absorb the stress strain of the four directions of a 
cell stack. 

[0030]moreover - according to the invention of claim 2 especially an external gas **** 
room ■ needlessness or it can reduce and contributes to a miniaturization. 
[003l]Since especially the invention of claim 3 has established the fuel gas reforming layer 
in the wall part of the fuel gas supply pipe in a cell stack inserted, in a fuel electrode, a 
power generation reaction mainly occurs, and it controls degradation of the fiiel electrode 
accompanying internal fuel refining, and can realize reinforcement. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The gas supply line intension cell stack sectional view showing the 1st example 
of this invention 

[Drawing 2lT he exploded perspective view of the stack component of the 1st example of the 

above 

[Drawing 3] The cell stack perspective view of the 1st example of the above 
[Drawing 4] The cell stack top view of the 1st example of the above 

[Drawing Sl The appearance perspective view of the fuel gas supply pipe of the 1st example 
of the above 

[Drawing Gl The exploded perspective view of a stack component showing the 2nd example 
of this invention 

[Drawing 7] The cell stack top view of the 2nd example of the above 

[Drawing Sl Monotonous type solid electrolyte fuel cell structural drawing showing a 

conventional example 

[Description of Notations] 

1 [ " A single cell, 5 / " Interconnector (stack left edge part), ] - An electrolyte, 2 - An 
oxygen pole, 3 A fuel electrode, 4 5' " A fluting interconnector (stack left edge part), 6 - 
Interconnector (stack pars intermedia), 6' " A fluting interconnector (stack pars 
intermedia), 7 " Interconnector (stack right end section), 7' [ - An outer container, 11 / ' A 
ceramic guide, 12 / A top glass seal part, 13 / A felt-like conductor, 14 / A side wall 
part glass seal part, 15 / A reforming catalyst layer, 16 / Opening. ] - A fluting 
interconnector (stack right end section), 8 " A fuel gas supply pipe, 9 - An oxygen gas feed 
pipe, 10 

[Translation done.] 
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[Drawing 1] 
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[Drawing 3] 
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